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Abstract
Problem Statement (Relevance): The article describes some prospective benefits of using TRIP steels in
the cold drawing process, which results in the final product having a wide range of additional properties such
as strength, wear resistance and resistance to environmental effects. Stating the critical need to account for
the microstructure of TRIP steels the authors have formulated some important problems of the conventional
approach to engineering drawing processes that exploits the finite element method. Objectives: The study
aims to optimise the computer modelling techniques applied in simulation of steel drawing operations in or-
der to increase the model’s predictive power and to study the structure forming phenomena characteristic of
advanced steels. Methods Applied: An optimised multiscale modelling method was applied which helps
observe the microstructure of a workpiece in process, as well as dynamic structural and phase transfor-
mations, i.e. the TRIP effect. An add-in programme was used with Abaqus to simulate the TRIP effect.
Equivalent stresses and strains, as well as axial and radial deformations at the surface and in the center of the
deformation zone were estimated to analyse the stress-strain state of a workpiece. Originality: This research
resulted in improved modelling technique applied in simulation of the axisymmetric cold working process
that accounts for the microstructure of a workpiece in process and its transformations under strain. Due to
this one can calculate the microstructural parameters of steel in a stress-strain state and look at the transfor-
mations that take place in metastable steels. Findings: The article compares the results of modelling allow-
ing for the TRIP effect and overlooking it. The comparison shows that martensite, which forms in the micro-
structure, causes a significant rise of equivalent stresses across the entire representative volume, which is
extremely critical in the drawing process engineering. The method applied also gave a better understanding
of how the microstructural elements interact in TRIP steel under strain, which helped explain more intense (2
or 3 times as high compared with the average values) radial strains in the plastic phases close to bigger grain
clusters of stronger bainite and martensite phases. The proposed technique helped increase the predictive
power of initial simulation and study the structure forming phenomena characteristic of advanced steels in a
drawing process. Practical Relevance: The study helped obtain initial data that can be used to design the
drawing processes for TRIP steels. This will enable to use advanced and technically flexible materials in the
conventional drawing process thus expanding the range of applicable steels.
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